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The first step in the physiologic inactivation of
epinephrine and norepinephrine is 0-methylation
of the hydroxyl groups in the 3 position with the
resulting formation of metanephrine and nor-
metanephrine. This process involving the transfer
of a methyl group from S-adenosylmethionine
(S-AMe), Fig. 1, to epinephrine or norepinephrine
is catalyzed by the enzyme catehol-O-methyl
transferase (COMT). In a previous report we
described analyses for COMT in skin from pa-
tients with vitiligo and from normal subjects (1).
The levels of this enzyme were the same in
normal and vitiliginous skin. If in vitiligo an
abnormality exists in the inactivation of epineph-
rifle or norepinephrine, the defect appears to be
unrelated to changes in COMT in whole skin.
Could there be a change in concentration of the
methyl donor, S-AMe? In order to study this
point it was decided to carry out analyses for
S-ÂMe in skin.
METHODS
Recently Baldessarini and Kopin (2) described
an ingenious assay for determining the levels of
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S-ÂMe in tissues. They made use of the fact that
N-aeetylserotonin is O-methylated in the presence
of hydroxyindole-O-methyl transferase (HIOMT)
to form melatonin (Fig. 2). This enzyme, unlike
COMT which is present in most tissues, occurs
only in the pineal gland. By using HIOMT free of
S-ÂMe, it is possible with an unknown tissue ex-
tract to measure the extent of 0-methylation of
N-acetylserotonin by determining the amount of
melatonin formed. If acetyl H3-labeled N-acetyl-
serotonin and a tissue extract are allowed to react
with and without added amounts of methyl-C'4
S-AMe in the presence of HIOMT, it is possible
to calculate from the H3/C14 ratio in the melatonin
formed the amount of 5-AMe present in the origi-
nal tissue extract.
Materials: HIOMT was prepared by homoge-
nizing 5 g lyophilized pineal powder (equivalent
to approximately 25 g fresh gland) with 100 nil
water in a blendor. The mixture was centrifuged
at 15,000 r.p.m. for 15 minutes. The supernate
was filtered and dialyzed overnight against 2Q
liters water at 50 for 24 hours in order to remove
S-AMe. Lyophilization of the dialyzed product
gave 223 mg of a crude but active enzyme prepara-
tion.
Methyl C"-S-AMe with a specific activity of
5.5 /c/1LM and acetyl H3 N.-acetylserotonin, 35
were prepared and kindly given to us by
Dr. Irwin J. Kopin.
Skin and other organs were obtained from rats
and frogs after the animals were killed by decapi-
tation. Human skin was obtained from biopsies of
patients in the dermatology clinic of the Yale New
Haven Medical Center. The tissues were dissected
free of fat and kept cool in crushed ice.
Assay: Animal tissues were weighed and then
homogenized in a Duall glass-to-glass homogenizer
with 10 volumes of 10% trichloroacetic acid in
0.05 N hydrochloric acid at 5°. After centrifuga-
tion at 5° for 30 minutes at 2,000 r.p.m., 8 ml su-
pernate was freed of trichloroacetic acid by ex-
tracting the mixture three times with 5 volumes
of diethyl ether saturated with 0.05 N hydrochloric
acid. The extract was then assayed for S-ÂMe.
Skin from human beings was pulverized at —60°
and the resulting powder homogenized with 10
volumes of 10% trichloroacetic acid in 0.05 N
hydrochloric acid, centrifuged and extracted with
ether. Two ml of the washed tissue extract was
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FIG. 3. Ratio of H/C'4 in melatonin formed
from N-acetylserotonin-acetyl fl3 of constant
specificactivity and S-adenosylmethionine -methylC' diluted with varying amounts of unlabeled
S-adenosylmethionine.
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mixed with 2 ml 0.067 M sodium phosphate buffer
containing 0.05 M sodium bicarbonate. The pH
of the final mixture was 6.6 to 6.8. A 1 ml aliquot
of this solution was mixed with 1 pg C"-S-AMe,
2 pg H'-N-acetylserotonin and 1 mg of HIOMT.
After the mixture was incubated at 37° for 60 min-
utes the reaction was stopped by adding 2 ml N
sodium hydroxide. Melatonin (methoxy-C'4 and
acetyl-H3) was extracted into three volumes of
chloroform. A portion of the organic phase was
washed three times with one-fourth volume of N
sodium hydroxide and then evaporated to dryness
in a vial used for liquid scintillation analysis. The
residue was taken up in 10 ml of toluene-Liquiphor
mixture (Pilot Chemical Co.). Radioactivity was
measured with a Nuclear-Chicago liquid scintilla-
tion spectrometer series 720 (efficiency for C14
75% and fl3 25%). Internal standards of C' and
H' were added to vials containing 10 ml toluene-
Liquiphor to determine the efficiency of counting.
A linear relationship exists between the quan-
tity of unlabeled S-AMe used to dilute a constant
amount of C'°-S-AMe and the H3/C" ratio of
melatonin formed from acetyl H3 N-acetylsero-
tonin of constant activity (Fig. 3). Usually a
standard curve was plotted for each analysis.
Reactions were carried out with no tissue extract,
with tissue extract and with tissue extract plus
7.5 pg S-AMe.
RESULTS
Data given in Table I show that S-ÂMe is
present in frog skin and liver and in human skin.
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TABLE I
Analysis of frog liver and skin and human
skin for S-adenosylmethionine
The ratio of H': C in melatonin formed from
N-acetylserotonin-acetyl-H' and S-adenosylme-
thionine-methyl-C" in the presence of HIOMT
was determined with and without unlabeled
S-adenosylmethionine added to the tissue extract.
H': C''
H':C" HI:C" Ratio in
Ratio in Ratio in Mela-
Mela- Mela- tonin Tissue
.Tissue Tissue(mg)
tonin
Formed
without
Tissue
Extract
tonin
Formed
with
Tissue
Extract
Formed
with
Tissue
Extract(+7.5 g
5-AMe)
(sg
S-AMe
per g)
Frog liver... 95 0.9 2.14 2.8 60
Frog skin.... 95
Humanskin.. 100
0.9
0.8
1.2
1.16
2.8
2.5
13
15
TABLE II
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TABLE III
and adjacent normal (N) skin
Ày. 6.7 5.7
The values for S-ÂMe are in the same range as
those obtained by Baldessarini and Kopin (2) for
rat adrenal, liver, heart, spleen, kidney, lung and
brain. Analyses for S-ÂMe in whole skin from 9
normal subjects are given in Table II. The av-
erage value of 9.5 ig per g human skin is equal
to that found for rat lung and brain. Assays of
adjacent light and dark areas from nine patients
with vitiligo revealed great variations in S-AMe
levels. Average values were soniehat lower than
those for controls. However, it was not known
whether this difference was significant. Not
enough analyses were carried out. At this time it
is difficult to conclude that a difference exists in
S-ÂMe levels in patients with vitiligo and in nor-
mal subjects.
SiJM1iLARY
S-adenosylmethionine levels were determined
in the skin of normal individuals and in those with
vitiligo. The data did not permit a conclusion as
to the significance of the differences.
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